This collective case study examines new literacies integration by student teacher/cooperating teacher dyads supported by a coach in elementary schools. The theoretical lens for this study combines two areas: the TPACK framework for examining technology integration into teaching and a transformative "Third Space" approach to growing practitioner knowledge. The study took place in a large Midwestern public school district where many student teachers from a public university complete their student teaching experience. The research explored how collaboration in new literacies integration was enacted between student teacher, cooperating teacher, and coach. Results are organized around three themes: collaborative approaches to integration, affordance and effort, and expectations with support. Examination of the enactment of new literacies integration led us to create an innovative teacher education model. In the proposed Triarchic Model of Teacher Education, a university coach supports the concurrent development of preservice and inservice teachers in technology integration.
Introduction
To be global citizens, students must develop 21 st century skills to effectively use technologies needed in today's world (IRA, 2009; Partnership for 21 st Century Skills, 2009). More and more the "digital divide" refers to the ability to effectively locate, integrate, evaluate and create useful information for a variety of purposes (Digital
Insufficient Professional Development for New Literacies
The literature shows that the one-workshop approach to professional development has not helped teachers integrate technology into the required curriculum (Cuban, Kirkpatrick, & Peck, 2001; Hutchison, 2012) . On the whole, less than ten percent of teachers implement strategies learned in traditional workshops into their actual teaching (Joyce & Showers, 1988) . Often there is a lack of ongoing support and collaboration for teachers following professional development (Brinkerhoff, 2006; Hutchison, 2012) . Joyce & Showers (2002) show that when ongoing peer coaching is provided following the workshop, ninety-five percent of participants transferred learning to classroom practice. Building upon the proven value of ongoing coaching the authors consider effective practices for new literacies professional development.
Best Practices for Teachers Learning Technology
Applying effective professional development strategies to technology integration helps teachers learn in ways that respect their current teaching. Trusted mentors and peers provide support to meet specific curriculum needs while collaborating to compose meaningful lessons (McKenzie, 1999) . Integrating professional development into classroom teaching, teachers change their practice in context. As new practices are scaffolded and supported teachers gain confidence in new literacies. For desired changes in new literacies integration to occur, teachers need opportunities to experiment with new ideas in their classroom and examine student outcomes (Guskey, 2002) .
Coaching
Instructional coaches are an example of mentors supporting teachers in their daily work (Dole, 2004) . Coaches provide onsite professional development as they demonstrate evidence-based practices and support teachers during planning and enactment of new pedagogy. The coaching process entails motivating, modeling, observing, and providing feedback (Lyons & Pinnell, 2001) . Research shows that coaching can be effective in traditional literacy instruction (e.g. Taylor, Pearson, Peterson, & Rodriguez, 2005; Matsumura, Garnier, & Resnick, 2010) . However, there have been relatively few studies of new literacies coaching (Grove, Strudler, & Odell, 2004) . Wright and Wilson (2005) suggest that for change to take place in technology integration, preservice teachers must be effectively prepared to be part of the change process. Few preservice teachers, however, observe and participate in new literacies integration in methods courses or field experiences (Ertmer & Ottenbreit-Leftwich, 2010 ). Ertmer & Ottenbreit-Leftwich propose specific roles for preservice teachers, and suggest that inservice teachers should provide modeling. The challenge is that inservice teachers are often not prepared to guide new literacies integration. This is exactly where teacher education programs in universities can serve both preservice and inservice teachers.
School/University Partnerships

Theoretical Perspectives
Our theoretical lens combines two areas: a framework for examining technology integration into teaching and an approach to growing practitioner knowledge. The authors situated this study in the Technological Pedagogical Content Knowledge (TPACK) framework (Mishra & Koehler, 2006 ) (see Figure 1) . Building on Shulman's (1987) concept of Pedagogical Content Knowledge, Mishra and Koehler (2006) created TPACK as the space where important learning happens at the intersection of teacher Content Knowledge, Pedagogical Knowledge, and Technological Knowledge. This study examines the process of merging teacher Technological Knowledge into Pedagogical Content Knowledge as elementary teachers and their student teachers integrate new literacies into teaching and learning.
Addressing practitioner knowledge and the challenges of teacher education, Gutierrez (2008) calls for a "Third Space" where practitioner knowledge in schools is merged with academic knowledge in universities in new ways to enhance preservice teachers' learning. This transformative space can be less hierarchical so knowledge from cooperating teachers, university methods instructors, and supervisors/coaches is equally valued as providing expanded learning for everyone involved. Similarly, Zeichner (2010) calls for a more conversational relationship between equals as cooperating teachers and professors learn with preservice teachers. In this study the university supervisor used a coaching model to create a space in which both cooperating teacher and student 
Purpose of the Study and Research Question
The primary aim of this study was to examine new literacies integration by student teacher, cooperating teacher and university-based coach in elementary schools. A secondary goal of this study was to determine how these teachers integrated content, pedagogy, and technology through the lens of TPACK (Mishra & Koehler, 2006) . The main research question addressed by this case study was: How is collaboration in new literacies integration enacted between a student teacher, a cooperating teacher, and a coach?
Methods
The authors employed a collective case study design (Stake, 1995) with five dyads and a coach to develop a picture of what new literacies integration looks like in elementary classrooms that took advantage of this support model. The authors wanted to discover through interaction with both student teachers and cooperating teachers individually, as well as by dyads, what their experience of new literacies integration was like during student teaching. Each case was explored individually with multiple sources of evidence triangulated during interpretation to reveal patterns, then comparisons between cases were made (Stake, 2000) . The researchers will refer to cooperating teachers as CTs and student teachers as STs.
Context
The study (Fall 2014 semester) took place in a large Midwestern public school district where many student teachers from a large Midwestern public university completed their student teaching experience. The five cooperating teachers taught at four different elementary schools in this district, with two teachers located in the same school (see Table 1 ). Description of the Schools School 1. Bakewell Elementary (all school, cooperating teacher, and student teacher names are pseudonyms), a Title I school with 86 percent of students qualifying for free or reduced lunch, was the smallest of the schools represented in the study. Forty-five percent of the students were classified as minority, and 28 percent qualified for special education services. Two cooperating teacher/student teacher dyads were located at Bakewell during the study.
School 2. Carson Elementary was a medium-sized school in this study with 22 percent of its students qualifying for free or reduced lunch. The school was located in a neighborhood where many professional people live and send their children to the school. It had the lowest percentage of minority students of the participating schools. One cooperating teacher and her student teacher in the study were located at Carson this semester.
School 3. Fenton Elementary is a middle-sized school most similar to Carson Elementary in size with the same 22 percent of students qualifying for free or reduced lunch. The percent of minority students was a bit higher at 15 percent, and the number of students qualifying for special education was a bit lower at 15 percent. One dyad in the study was located at Fenton. School 4. Arlington Elementary is a newly designated Title I school. It is the largest school in the study with over 750 students, 67 percent of whom qualified for free or reduced lunch. With 34 percent minority students and 16 percent of students qualifying for special education, teachers at Arlington are quickly transitioning to a changing student population. This school is located the furthest from the city center. One dyad at the kindergarten level from this school participated in the study.
Participants
The researchers used criterion purposive sampling (Miles & Huberman, 1994) to select student teacher/cooperating teacher dyads, where student teacher and associated cooperating teacher both indicated an interest in participating in further collaboration to integrate technology. Five CTs and five STs taught at four different elementary schools in this district, representing a continuum of learning environments and challenges.
Cooperating Teacher Participants
Teacher demographics closely represented elementary teachers in the region where this study took place. The group of cooperating teachers was mainly female with one male, and largely Caucasian with one AfricanAmerican. Their teaching experience ranged from six to twenty-seven years, representing a total of sixty-six years of combined teaching experience with an average of 13.2 years. Four of the cooperating teachers had earned masters degrees, one had a bachelors degree; two held additional math specialist certificates.
Student Teacher Participants
Student teacher demographics of the five students volunteering to participate in the study also reflected the student population in the elementary education program at this university. The student teachers were largely female, with one male, and all Caucasian. There were three undergraduate and two graduate students in the study ranging in age from 22 to 34. None of the student teachers had any formal teaching experience beyond practicum experiences in methods courses for the undergraduates, and no experience for the two Masters students who had been prepared for related but different careers as undergraduates.
The names of all participants and schools have been altered to protect their identities. These volunteer teachers were selected from classrooms where both CT and ST volunteered to participate. The authors introduced participants using information gained during beginning interviews. The authors purposefully describe the participants in some detail to show that they represent a varied group in respect to teaching and technology biographies. Dyad 1. Mr. Wichert was a fourth grade teacher, in his sixth year of teaching, piloting the district's new reading series. He taught at Bakewell Elementary, a diverse Title I school. Mr. Wichert enjoyed learning about new literacies integration and was innovative with a sense of immediacy. He viewed himself as a "facilitator of cognition, not a teacher, helping students focus on their metacognition to learn by understanding what is going on in their minds" (Mr. Wichert, Beginning Interview). Mr. Wichert rated his technology ability personally and for teaching as 4 on a scale of 1 -5 where 1 is low (novice) and 5 is high (expert), and he rated his interest in using technology as 5 using the same scale (all CTs and STs self-evaluated using the same scale).
Mikayla student taught with Mr. Wichert for the year. She graduated with a bachelor's degree in Family and Consumer Sciences with Child Development Studies several years before. She had no teaching experience prior to entering the program. Mikayla entered the Masters teacher certification program to help children learn and succeed. She spent two full days in the classroom throughout the semester and believed students learn through hands-on activities, asking questions and finding information on their own. Mikayla ranked herself as just above novice in her ability to use technology personally and professionally, and for interest in using technology in teaching.
Dyad 1 was the most diverse in perceived technology ability and interest, with Mr. Wichert highly competent with high interest in using technology in teaching and Mikayla feeling less competent and with lower interest in technology use.
Dyad 2. Ms. Langston, an African American teacher, taught third grade at Bakewell. She brought 25 years of teaching experience to this Dyad, from other states as well as different school districts within the state. "I just feel like I can relate, coming from my background to the Title I situation, and I want to just pay it back. You know, people invested in me and so I want to do the same thing for my students" (Ms. Langston, Beginning Interview). Ms. Langston suggested her greatest strengths were creativity in teaching and building relationships with students, giving them input as they learned together through play that exposed students' creative side. Ms.
Langston rated her personal and teaching use of technology as 3 competent and her interest in technology for teaching as 4.
Lauren, a Masters student feeling overwhelmed by the demands of both coursework and teaching, was Ms. Langston's ST. She earned a bachelor's degree in Marriage and Family Therapy and wanted to use this expertise as a classroom teacher. She listed her greatest strengths as empathy, listening, and caring. Building upon her background working with children and adolescents with emotional and behavioral problems, she viewed students as learning best "when they feel supported and they feel they can do it...which unfortunately doesn't happen a lot" (Lauren, Beginning Interview). Lauren rated herself 4 in personal technology ability, but 1 novice in technology ability for teaching. She indicated a moderate interest in technology for teaching.
Dyad 2 presented an interesting mix of self-perceived technology ability and interest. Lauren used technology personally at a near expert level, but because of her lack of teaching experience she rated herself novice in ability to integrate technology into her teaching. Her CT Ms. Langston rated herself lower than Lauren in ability to use technology personally but higher in ability to use technology in teaching and interest in using technology in teaching.
Dyad 3. Ms. Majeres taught second grade at Carson Elementary, serving students mostly from middle class backgrounds. Despite eight years of teaching experience, this was the first year she had an LCD projector and document camera in her classroom. Her previous school did not have much technology and no computer teacher, so she was not used to using technology in instruction. She described her strengths as managing the class and working with struggling readers by scaffolding lessons from simple to complex. She believed students need multiple opportunities using multiple modalities to learn best; they need to see it, say it, and write it so it sticks in their brain. Ms. Majeres rated herself 4 in her ability to use technology personally, 3 competent in ability to use technology in teaching, and 5 high interest in learning to use technology.
Sarah was an undergraduate student who taught with Ms. Majeres and admired her as a teacher, selecting her as CT after completing a practicum with her the year before. Sarah described her almost nonexistent technology background, homeschooled where her Mom limited TV to thirty minutes per day and no exposure to video games. Sarah did not indicate much interest in technology rating herself as 3. In terms of her ability to use technology in teaching, she rated herself 2 just above novice. Sarah explained that she found it difficult to try new things with technology and hard to motivate herself to try. "I feel like whenever I try to use technology it doesn't work for me, I don't know if I'm just prone to not [be successful using technology], and I'm sure that's just something that's gotten into my head (Sarah, Beginning Interview).
In Dyad 3, both Ms. Majeres and Sarah talked about needing accountability to actually use technology, not just think of a good idea but actually try it in teaching. While Ms. Majeres rated herself higher than Sarah in all areas, both CT and ST were unsure of themselves using technology.
Dyad 4. Ms. Stout was a second grade teacher at Fenton Elementary, serving students from mostly middle class families. She was a seventeen-year veteran of special and elementary education. Ms. Stout described herself as loving children, enjoying coming to school everyday, and challenging herself to keep growing for the children. She wanted to learn to use the tablet for teaching and learning, "Because I never even picked one up until I went to the technology conference!" (Ms. Stout, Beginning Interview). While she rated her ability to use technology personally and professionally at 3 competent, she rated her interest in using technology 5 high.
Knowing Ms. Stout's undergraduate ST, William described himself as "a hands-on teacher who likes to see his students interacting with each other and the teacher to learn in creative ways so they can retain information" (William, Beginning Interview). His stated strengths included adapting material for students who did not understand a concept and improving instruction to challenge students on-the-spot, because he had difficulty with time management when teaching. William rated his personal and professional technology skills as almost expert, and his interest in using technology for teaching at the highest level of 5.
William and Ms. Stout attended a technology conference together and both attended the session on e-book creation. In Dyad 4 William was more confident in his use of technology but both ST and CT indicated the highest level of interest in learning to use technology in teaching.
Dyad 5. Ms. Lisko was a kindergarten teacher at Arlington Elementary, a diverse Title I school and the largest school in the study. She had eight years of teaching experience and expressed confidence in her personal technology skills. Confidence, flexibility, and technology were her stated strengths along with approachability and a positive attitude. Ms. Lisko described herself this way, "I'm a fly by the seat of my pants person. I'll do whatever. I'll just try it and if it doesn't work we'll try something different. Whatever you want us to try we'll try" (Ms. Lisko, Beginning Interview). While she rated herself 4 near expert in personal technology ability, she rated herself as 3 competent at using technology in teaching. Ms. Lisko knew that there was a laptop cart in the school and said she would love to use these computers in her classroom, but she just didn't know what to do with them. She believed students learn by doing in hands-on fashion, focusing on their strengths and accommodating as needed. She shared that this was how she learns as well, "I have to do it myself!" Regarding her interest in using technology in teaching, she rated herself highest at 5.
During the semester of the study Ms. Lisko worked with Angeline as her ST. Angeline was an undergraduate student teacher who led a sectional on creating e-books at the technology conference they attended together, something she learned to do during the university reading clinic course. Like Ms. Lisko, she rated herself as 3 competent at using technology in teaching, and 5 high regarding her interest in using technology in teaching, only their self-rating of personal use of technology differed where Angeline rated herself 3 competent, one lower than Ms. Lisko rated herself. Angeline stated that her greatest strengths were organization, communication, and collaboration. She believed real learning happens when students are involved in hands-on productive activities that engage as many students as possible.
Overall the members of Dyad 5 viewed themselves as very similar in technology ability. However, their preferred method of integrating technology differed: whereas Ms. Lisko was a "try it" user ready to try anything, Angeline was a "plan it" user preferring to collaborate and plan lessons together.
Professional Development Context
Coach. The coach was an experienced technology coach at the end of her doctoral program focusing on new literacies studies. She applied her previous experience teaching at the elementary level to her work in the teacher education program. Previously, the coach assisted with a tablet initiative at the university reading clinic, guiding undergraduate preservice and graduate inservice teachers to effectively use technology with struggling readers. While she had more experience using tablets to teach, the coach considered herself a learner who continued to seek out new apps and teaching uses to share with these pre-and inservice teachers.
The technology conference. Each of the CT participants was invited to attend a technology conference at the university with his or her ST at the beginning of the student teaching semester; all but the two graduate STs attended because of conflicting class requirements. The conference had over 250 participants and offered multiple sectionals on new literacies integration in elementary schools presented by elementary teachers and education specialists in a hands-on format, allowing participants to practice using the technologies in a supportive environment.
Workshop. The authors provided a half-day workshop for all participants to meet each other and receive focused professional development. The schedule included creating e-books and graphs, troubleshooting technology questions, providing apps as requested, planning for continued collaboration, discussing new literacies, and clarifying coaching parameters. The highlight of the workshop was having each dyad share a way they were integrating new literacies into the classroom. Hearing what other teachers were doing motivated everyone, and in the weeks to come, participants tried several of these ideas in their classrooms.
Coaching Procedures
The coach explicitly spent nine weeks of the study in the field with participants as coach building relationships and mentoring in new literacies integration. As a technology integration coach, the coach became a support person for the dyads collaborating to integrate new literacies in the classroom. To accomplish these goals the coach followed Vogt and Shearer's (2011) Mixed Model of Coaching, incorporating both formal and informal methods. the coach supported practice and created expectations necessary for successful implementation of professional development (Guskey, 2002; Kelley, Gray, Reid, & Craig, 2010) . The coach incorporated Guskey's Characteristics of Effective Professional Development (2003) into her coaching including: follow-up, support, and pressure; enhancing teacher content knowledge and pedagogical knowledge; promoting collegiality and collaboration; meeting on-site; and stressing student learning outcomes.
Formal coaching procedures included: assisting in goal setting, co-planning lessons, and leading professional development. The coach held participants accountable for integrating new literacies by having them complete weekly Logs and participate in weekly meetings.
Informally, the coach functioned as a knowledgeable co-learner, sharing apps and teaching ideas while also learning. The coach was able to work alongside the dyads and experience the process of new literacies integration with them. She created an online community to support all dyads, to share ideas, and to ask questions as a way to extend the collaboration. The coach gave one tablet for each classroom, except the two dyads at Bakewell who shared one tablet.
The coaching session. Weekly coaching meetings followed a standard format individualized to meet the needs of each participant. Each CT and ST individually completed a weekly online Technology Use Log. Informed by logs, the coach prepared an agenda for each dyad's separate weekly coaching session. The coach introduced specified apps to all dyads then the coach personalized the sessions to assist individual participants in meeting goals. Each session included: 1) relationship building, 2) overviewing new literacies integration from the previous week, 3) discussing the importance of new literacies for students, 4) encouraging dyads in their collaboration for integration, 5) reviewing ideas shared in last week's coaching session to allow for questions or examples of use, and 6) demonstrating new apps and websites with specific teaching ideas to meet dyad needs. This provided continued follow-up, support, and accountability. Following each coaching session the coach documented procedures in coaching notes (n = 38).
Data Sources
Email. The authors collected all email exchanges (n = 197) throughout the semester for analysis. Most of the messages were questions or requests for assistance.
Online community posts. To encourage ongoing collaboration across dyads, the authors created a social networking site. The authors set up a small group for each dyad, and a large group for all participants together. This site served as a message board for communication and collaboration throughout the semester. It was used to share websites, teaching videos, lists of recommended apps, and examples of student projects (n = 52).
Interviews. The authors conducted 30-minute semi-structured interviews at the beginning and end of the study with each ST and CT separately. The authors used the Beginning Interview Protocol (see Appendix A) to learn about each participant as the study began focusing on strengths, goals, experiences using technology, and possible questions about the study. At the conclusion of the study the authors used the Exit Interview Protocol (see Appendix B) to explore each participant's perception of the student teaching semester focusing on the experience of new literacies integration including collaboration, ST/CT roles, coaching, best student projects, perceived impact of new literacies focus, and further goals.
Each dyad additionally participated in a final interview together at the end of the semester (see Appendix C). Questions tapped into: 1) what was most helpful about having a partner while integrating new literacies, 2) what helped students learn the most, 3) what technologies were most helpful in teaching, 4) how the added focus on technology affected them as a ST/CT dyad, and 5) what suggestions they would give to incoming ST/CT dyads to make their new literacies integration most beneficial for teacher and students. This dyad interview format provided insights into how each dyad worked together through their responses verbally as well as nonverbally.
Observations. Four one-hour classroom observations with associated field notes were conducted with each dyad using the Observation Protocol (see Appendix D) in the classroom or computer lab while they were teaching a lesson integrating new literacies (n = 20). The protocol focused the observation on: 1) the objectives for content and technology, 2) teacher pedagogy, 3) student use of new literacies, 4) relevant quotes, and 5) unexpected events.
Teacher technology logs. The CTs and STs individually completed the Teacher Technology
Log (see Appendix E), a self-reporting online tool to gather information about dyads' use of technology, collaboration, areas of learning, and goals (n = 68). The logs were based on existing models of teacher logs in the literature (e.g. Ball, Camburn, Correnti, Philps, & Wallace, 1998) . The log captured: 1) frequency of technology lessons, 2) technology integration time, 3) subjects, 4) collaboration, 5) best technology uses, 6) goals, and 7) requested coaching assistance.
Data Analysis. The authors transcribed audio-recordings of interviews then organized all data sources (n = 400) by dyad. To explore the data the authors used the Miles and Huberman (1994) method of coding. First, the authors read through all data to get a sense of the content and create codes. Next, the authors reread all data using open coding assigning codes to text quotations. They reread a third time analytically looking for patterns and answers to research questions. After combining codes into themes, the authors used a selective coding process to look for quotes and examples from participants to illustrate each theme, as well as contradictory evidence to inform themes. Rich and thick quotes (Creswell, 1998) were selected to give voice to the participants as they explained new literacies integration from their point of view. Sorting by codes, the authors examined data first by individual dyad case and then across cases.
Validity. The authors collected multiple sources of evidence from each dyad to accurately and completely describe the phenomenon of new literacies integration as experienced by these participants. Triangulation of these data sources provided corroborating evidence to inform each theme (Miles & Huberman, 1994) . The authors used member checking, taking summaries of themes back to dyads asking them to indicate if the themes accurately reflected their experiences (Creswell & Plano Clark, 2011) .
Reliability. Inter-coder agreement was examined following the procedure suggested in Creswell (2013) . An independent coder coded representative samples from the data using a codebook. The Inter-coder agreement for this study was 84% which exceeded the criteria recommended by Miles and Huberman (1994) .
Findings
Although CTs and STs varied in teaching and technology experience, age, gender, school situation, grade, and earned degree, all grew in new literacies integration during this study. The CTs demonstrated high levels of pedagogical content knowledge, however, they were all still learning how to effectively integrate new literacies into their practice.
An examination of the individual cases led to the following themes: 1) Collaborative Approaches to Integration, 2) Affordance and Effort, and 3) Expectations with Support.
Theme 1: Collaborative Approaches to Integration
The authors found that when teachers collaborated they were more likely to invest time and effort into preparing and teaching using new literacies skills learned in professional development. Weekly logs collected data recounting with whom and how each participant collaborated. Coding showed instances of collaboration recorded across dyads organized by patterns: collaboration-general (72), collaboration-dyad (115), collaboration-school team (87), collaboration-planning (57), collaboration-coach (53), collaboration-none (21). In addition, dyads recorded 38 instances of the collaborative term "bouncing ideas" as a way of planning and learning from each other. STs valued input from more experienced CTs as they planned and reflected together:
Be Increased collaborative time. When dyads wanted to try something they saw at the conference or workshop but it was more difficult than the CT or ST felt they could accomplish alone, they frequently reported collabo-rating to figure it out and devise a plan. Part of the study required each dyad to lead children in creating a technology project. This expectation challenged all dyads and led to increased planning, teaching, and collaborating.
Each dyad experienced a transitional week when they transformed their teaching to make children creators, beginning in Weeks 6 (Dyad 2) and 7 (Dyads 1, 3, 5) with Dyad 4 celebrating their student-centered shift in Week 10. All CTs reported increased time spent teaching and planning during this transitional week; planning time was more than double the average during the duration of the study, with a 60% increase in time spent teaching with technology.
Growing collaborative network. Usually dyads collaborated with their dyad partner, but they expanded their collaboration networks during transitional times. Dyad 4 created the largest collaboration network including global collaboration, business collaborations, and professional collaboration with teachers and administrators in the school. Dyad 4 discussed their collaborative process in the following conversation:
So, [my ST was] This interaction was common as CT/ST dyads collaborated to integrate new literacies into their teaching and student learning through team-teaching, facilitating separate groups, working with the whole class, and assisting individual children.
Theme 2: Affordance and Effort
To bring about change in the study participants used a combination of affordances of available devices and teacher time. Dyads used the available devices to deepen teaching by adding the technology layer and changing student activities. All dyads commented on the lack of available technology in their schools and their desire for one-to-one devices, but each found a way to use the tablet loaned to them and school resources to help students learn.
Affordance increased by resourcefulness. Mr. Wichert and Mikayla creatively tweeted screencasts so children could view tomorrow's lesson and then apply learning the next day in class. Knowing that about forty percent of his students had Internet access at home, Mr. Wichert organized a computer station in the lab before school for students who could not access the Internet at home to view the screencast. Rather than saying that children at his Title I school could not learn via the flipped classroom approach, Mr. Wichert found a way to get them online learning using 21st century techniques.
Ms. Langston, seeing the potential value, brought in enough tablets so each two children had one tablet. "1, 2, 3, 4, 5, 6, 7 iPads. Some are mine, some are the university's, take six back down to preschool. To thank them for letting us borrow their iPads you can read a digital book to a preschool child, and let them turn the pages!" (Ms. Langston, Observation 3).
Ms. Majeres and Sarah mainly used the single tablet with individual struggling readers practicing needed skills. They expanded it to whole class instruction as a teaching device. Later when Sarah completed her solo student teaching she used the tablet with a small group to have them create their own graphic organizers. Finally, to use the tablet with more students, Ms. Majeres wrote a grant to apply for a class tablet.
Effort. In addition to resourcefulness, each dyad put forth effort to learn to use devices with students (Weiner, 2004) . Although all CTs and STs volunteered to participate in the study, it was not always easy to integrate new literacies. Lauren bemoaned that there were too many apps to select from and that it took time to experiment with and use them in meaningful learning. Ms. Majeres was concerned about the loss of instructional time when technology does not work. Cooperating teachers each reported an average of 30 hours of planning and teaching with technology while STs reported over 10 hours each. This was in addition to regular planning and happened during uncompensated time; yet teachers did not regret investing this impressive amount of time. It allowed them to feel and act like professionals, leading in ways they had not before. The motivation for the extra effort is in line with the literature: they desired to grow professionally (Clarke, Triggs, & Nielsen, 2014) , and they saw students engaged in learning (Guskey, 2002) .
At the beginning I was still learning and not so sure of myself. And once I realized that this was like a gateway to so many different opportunities, I decided to get upon myself to learn as much as I could in the time I have with him [ST], and with the iPad and things. And it just took me to another level. (Ms. Stout, Exit Interview)
Sarah also noted positive student response: "I learned that most students are more engaged when technology is used!" (Sarah, Log, (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) . Sarah recorded learning that students really enjoyed getting to use the tablet for assessment. She involved children in sharing what they knew about the life cycle of a plant as they co-created a graphic organizer on the tablet as a review.
To summarize, this study showed teacher growth and empowerment through the affordances of the available devices and effort. Cooperating teachers noted paradigm shifts as they saw their planning and teaching transform to include the technology component, using the affordances of tablets as learning tools rather than teaching tools. Ms. Majeres summarized the change in her perception of teaching with technology, "You use it to learn, not just learn how to use it!" (Ms. Majeres, Exit Interview).
Theme 3: Expectations with Support
Collaboration between CTs and STs with the support of a coach led to an innovative student teaching model. While participants volunteered individually to participate, there was no way for them to fully comprehend at the time of agreement what that commitment would look like when they were in the midst of it. Dyad 2 expressed feeling overwhelmed in the first few weeks, "It was like first week she [Lauren] cried and I was ready to cry. Second week…I was like, 'What did I commit to?' Every time I filled out those logs I was like, 'What did I get into?' (Ms. Langston, Dyad 2 Exit Interview). But Ms. Langston led the dyad, learned all about the tablet, built student digital repertoires, allowed children to choose apps, create projects, and share them in front of the whole school. By the end of the study Ms. Langston commented, "When I talked to my peers in the building, I feel like I have been so blessed to have this experience because I felt like I got more out of you as my coach," (Ms. Langston, Exit Interview). This comment mirrored the finding in Scot (2004) that technology coaches assisted teachers with technology and energized the school through these teachers and their updated pedagogy.
Dyad 3 related responding to the expectations of integrating new literacies. Sarah noted, "I think I feel like I was always so rushed to think about what I could do next and how I could incorporate that technology" (Sarah, Exit Interview). In addition, Ms. Majeres commented that they felt pushed to try something new and held accountable, perhaps more than they expected.
Because you could say, "Here Ms. Majeres, here's an iPad." And I could say, "Thanks, I'll play with that." But when you were saying, "How are you using it?" I should probably find out a way to use it… this whole process has also pushed-Sarah because she was very tech timid. (Ms. Majeres, Exit Interview)
The dyad becomes a triad. This is when the dyad became a triad. The coach's presence was not a neutral presence. This third person on the team served as coach to both CTs and STs by encouraging, teaching, supporting, and holding accountable so participants integrated new apps directly into their teaching without giving up.
Coaching. All STs and CTs related the common theme of the importance of a coach when integrating technology. Coaching was a weekly component in this study; even when CT and ST did not collaborate they did get ideas and support from the coach. "And I guess the most collaboration I probably did was probably with you [coach] . Bouncing ideas off of each other, ways to improve a lesson, that's probably the most collaboration I did was with you [coach]" (Angeline, Exit Interview).
Mikayla Individualized support. In weekly logs STs and CTs noted how the coach could best support them to meet their goals in the coming week. Some asked for specific technology ideas. "You have supplied me with great ideas for apps to use in the classroom. I do have to present ways to "say no to tobacco," do you know of any fun videos that I can show my students to get a conversation started?" (Angeline, Log, (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) . Some commented on how they were planning to use what the coach taught them at the prior coaching meeting. "Our meeting last week was very helpful! I hope to use e-books and other apps over the next few weeks. I can't think of anything specific that I need help with as of now (Sarah, Log, . STs appreciated the ongoing communication and support through coaching.
Encouragement. Ms. Lisko related the critical role of the coach saying that she would have participated in this study of new literacies integration even without a ST, but she would not have done it without a coach. " [The] key was just participating in the study group, I was like "oh well I have to do something. You know you're not going to change unless you are almost forced to" (Ms. Lisko, Exit Interview). Teachers are busy, so are student teachers. Without the encouragement of a coach, a ST and CT in the middle of student teaching would not likely begin a new venture on their own. However, with the support and encouragement of a coach these five triads did just that.
Patience. Coaching needs to be done with a teacher's busy schedule in mind. The coach had to remind herself that these volunteers took on a new literacies component in addition to their regular teaching. The coach needed to negotiate a plan for all triad members to be successful. (Coaching Journal, It took some time, but eventually change happened. The coach encouraged CTs and STs to try things and acknowledged with excitement each small step they took. Soon they were implementing apps in lessons the same day that I demonstrated them! Coaching demanded a fine balance between patience and accountability.
Teacher differences. (Coaching Journal, (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) The coach learned that different teachers progress at different speeds regarding technology integration so she needed to individualize the way she coached them. The coach also realized that the Guskey (2002) principle applied to coaches as she was encouraged when the teachers enacted coaching strategies in enthusiastic ways.
When the coach began observing lessons she could see the effects of additional time devoted to learning and integrating new literacies. Tablets were transitioning from a teaching tool to a learning tool as she observed students researching, creating and presenting digitally.
I was so impressed with Ms. Langston's classroom using technology on my first observation! After the workshop Ms. Langston used technology in 11 classes! She practiced for 4 hours at home to set up her iTunes account and learn apps, practicing with them on her nephew… She taught new literacies skills! (Coaching Journal, Teachers responded to coaching efforts with professionalism. They invested time learning to use the apps and quickly implemented them in the classroom. They empowered students to demonstrate learning using these apps and then share their learning with the class and the school. Teachers became leaders.
The data supports technology coaching comprising a key component of a collaborative student teaching model. In this study, the coach assisted CT and ST in a non-evaluative manner so dyads did not feel pressured to be graded and were free to integrate new literacies in transforming ways (Campbell, 1976) . This supports the literature that shows that otherwise STs often choose safe teaching methods when being observed by the supervisor (Cornu & Ewing, 2008) . Coaching supported dyads providing apps and teaching ideas, troubleshooting technology issues, observing and providing feedback, and most importantly by building a trusting relationship with each participant, empowering dyads to do all that they did in this brief twelve-week study.
Discussion
The Triarchic Model of Teacher Education
The data from this new literacies integration study supports the convergent roles of ST, CT, and Coach in enact-ing instructional change. As the authors examined the rich collaborative interactions it became clear that a collaborative triad was in the center of the change process. Cooperating teacher, ST, and Coach formed a partnership via coaching meetings, email, logs, observations, interviews, and conferences. Through a process of dynamic tension, each member brought different aspects of teacher knowledge to the collaborative process. Each lesson was ever-changing as different triad members shared and learned. This interaction is the Triarchic Model of Teacher Education (see Figure 3) and the authors propose it as a model for 21 st century teacher education that benefits all participants.
While much professional development focuses on general technology knowledge alone (Borsheim, Merritt, & Reed, 2008) , a technology coach can individualize professional development for teachers much as teachers tailor instruction for their students. Our findings support the idea that a preservice teacher in the classroom can be part of a larger change process that impacts the CT and Coach. This Triarchic Model helps explain how CTs, STs, and Coach integrate new literacies together. Through collaboration it is a shared, expanded Technological Pedagogical Content Knowledge moment as CT, ST, and Coach plan, teach, and reflect together. This back and forth action creates a dynamic tension as each member contributes his/her area(s) of teacher knowledge. The overlap between Technology, Pedagogy, and Content Knowledge grows when all three partners collaborate and contribute their specific strengths.
The triad provided time to explore and plan lessons, helped access and use school technology to practice learning following professional development, and shared ideas for integrating new literacies directly into specific content and standards (Stolle, 2008; Hutchison, 2012) . The Triarchic Model of Teacher Education describes how the divergent CT, ST, and Coach converge in a transformative space. This space is less hierarchical so knowledge from all three partners is valued and roles are more flexible (Zeichner, 2010) .
Study Significance
The literature shows that traditional professional development has not sufficiently focused on integrating technology into the curriculum while meeting teachers' needs (Cuban, Kirkpatrick, & Peck, 2001; Mumtaz, 2000) . In addition, teachers indicate a lack of ongoing support and collaboration to integrate technology into instruction following professional development (Brinkerhoff, 2006; Hutchison, 2012; Mouza, 2002 , Mumtaz, 2000 . The Triarchic Model of Teacher Education answers a call in the literature for a collaborative model of new literacies integration in teacher education (Duran & Fossum, 2010; Lawless & Pellegrino, 2007 , Choy, Wong, & Gao, 2009 , meeting the stated needs of CTs in addition to STs (Busby & Mupinga, 2007) . This qualitative collective case study went beyond individual CT or ST uses of technology to examine the collaborative processes involved in expanding Technological Pedagogical Content Knowledge for new literacies integration. Learning to work in triads may better prepare preservice teachers for their professional lives. This bond may be extremely helpful preparation for the kind of teamwork that is often expected in schools. At the same time this approach supports practicing teachers as they attempt to transform their instruction.
Implications for Future Research
The Triarchic Model of Teacher Preparation offers a new collaborative design for TPACK integration into innovative lesson design. This model needs to be studied more closely to look for further design suggestions. Do certain characteristics of CTs, STs, and Coaches make them more effective at integrating new literacies together? How does technology ability of CT and ST affect outcomes? Can this model be scaled to be an integral part of the teacher education program? How could the university supervisor role be reimagined when implemented by the coach? And, will online collaborative groups be effective for new literacies integration, per the call from Lawless and Pellegrino (2007)?
Limitations
This study was conducted with five ST/CT dyads and an expert coach. It is not clear how the results of this study would generalize with a less experienced coach, or how scalability is possible.
